Background: Richter's hernia is a high-risk ischaemic gastrointestinal disorder that is typically diagnosed in a delayed manner due to a lack of obvious symptoms. Spontaneous umbilical enterocutaneous fistula (ECF) resulting from an incarcerated Richter's hernia is extremely rare. Case presentation: A 62-year-old female presented with a chief complaint of recurrent umbilical region infection for the preceding 20 months with no symptoms of ileus. Preoperative CT and fistulography revealed an incarcerated Richter's hernia complicated by an ECF. Exploratory laparotomy revealed a loop of the distal ileum adherent to the umbilical region that was retrieved back into the abdominal cavity. Side-to-side ileo-ileal anastomosis was performed using a 75 mm linear stapler to remove the affected ileum segment. The internal hernia ring was closed using plication sutures instead of via mesh repair due to the patient's small defect and infection risk. Conclusion: Richter's hernia can be observed at any age but is particularly common in frail, elderly patients. This nonspecific clinical and laboratory findings of this condition are associated with a high misdiagnosis rate, resulting inrelatively high mortality. Abdominal CT and gastrointestinal imaging are recommended if Richter's hernia is suspected. Timely surgical intervention is crucial for reducing mortality and improving prognosis.
Background
Richter's hernia has been well established as a specific type of enterocele since the firstconcrete definition of this condition was provided by a German surgeon,-August Gottlied Richter, in 1785 [1] . This condition is associated with a high risk of ischaemic gastrointestinal disorders in which the advanced symptoms of ileus and/ or perforation are directly related in most cases to the proportion of the circumference of the bowel wall that is entrapped [2] . Only when approximately two-thirds of the circumference of the intestinal wall is involved do symptoms of bowel obstruction gradually become apparent. Therefore, patients with Richter's hernia are highly unlikely to seek treatment in a timely manner; this delay can allow bowel necrosis to develop, with the secondary formation of an enterocutaneous fistula (ECF). To date, Richter's hernia with strangulation has more commonly been reported in the femoral ring and at trocar sites after laparoscopic procedures [3] . However, few literature reports have discussed ECF following an incarcerated spontaneous abdominal wall hernia [4, 5] . Here, we describe the history of a 62-year-old patient with an umbilical region hernia and the formation of an ECF 20 months after incarceration and discuss a systematic review of the literature.
Case presentation
A 62-year-old female presented to the outpatient department of Wuhan Central Hospital of Tongji Medical College in September 2015with a complaint of recurrent infections in the umbilical region. She reported abdominal pain similar to a burning sensation that accompanied the discharge of faecal matter. These symptoms and signs waxed and waned but lasted for 5years. Our attention was piqued by the fact that the patient's family described the patient as an individual who cried easily. The patient had no history of diarrhoea, constipation or other abdominal disturbances. No surgical treatment was mentioned in her prior medical history.
Acoordinated physical examination revealed normal vital signs. An external fistula was located in the umbilical region with redness of the surrounding skin. Morphological examination indicated that fistula secretions mainly consisted of small intestinal juice. The abdominal wall was soft, with no tenderness. Bowel sounds were regular. Escherichia coli and Enterococcus faecalis were detected in the fistula secretion culture. Other findings from laboratory examinations were normal. A CT scan of the abdomen revealed that part of the intestinal wall was adhered to the abdominal wall in the navel region, although no bowel obstruction was detected (Fig. 1) . A presumptive diagnosis of ECF was reached; this diagnosis was mainly based on digital radiography of the fistulous tract conducted using iopamidol-370 as a contrast agent. This procedure was performed under local anaesthesia and revealed that the distal ileum approximately 40 cm from the ileocaecal junction was entrapped (Fig. 2) .
The patient agreed to surgery after a clear preoperative conversation. She understood the operative risk factors and signed an informed consent. After bowel preparation, the patient received an exploratory laparotomy. The abdominal cavity was completely exposed, and a loop of the terminal ileum (approximately 40 cm proximal to the ileocaecal junction) was found entrapped in the internal hernia ring; this finding was consistent with the preoperative contrast image. The defect in the abdominal wall was less than 1.0 cm, and an extremely small portion of the bowel wall was stuck and could not be retrieved back into the cavity (Fig. 3) . Nonetheless, this defect resulted in perforation over the loop (Fig. 4) . Side-to-side ileo-ileal anastomosis was completed by utilizing a 75 mm linear stapler to remove the affected ileum segment. The internal hernia ring was closed with plication sutures instead of via mesh repair due to the patient's small defect and infection risk. The abdominal cavity was thoroughly cleaned with saline solution, and a rubber drainage tube was placed in the pelvis. The scar tissue was removed to improve wound healing; subsequently, relaxation sutures were available to close the abdomen in layers. A final diagnosis of Richter's hernia presenting as spontaneous ECF was reached. The patient was discharged 2 weeks after surgery without serious complications. No hernia recurrence was observed during 10 months of follow-up.
Discussion
Richter's hernia is named after August Gottlieb Richter; however, Fabricius Hildanus provided the earliest known record of this type of hernia in1598 [6] . Singh et al reported a rare case of spontaneous inguinal faecal fistula as a complication of incarcerated Richter's hernia and briefly reviewed relevant literature [7] .
Richter's hernia refers to a condition in which a portion of the bowel wall is entrapped in the hernia sac without symptoms of ileus; this condition tends to occur most frequently in aged patients, particularly elderly females [1] . The most commonly reported hernia content is a loop of the distal ileum; however, any portion of the gastrointestinal tract and omentum can become incarcerated. The most common sites for Richter's hernia are the femoral ring (36-88%), followed by the deep inguinal ring (12-36%) [8] . Richter's hernias have been reported in other relatively rare locations, including incision and laparoscopic port insertion sites [9] . To the best of our knowledge, the presence of an ECF as a chronic complication of Richter's hernia through a defect in the umbilical region in the absence of prior abdominal surgery is extremely rare. First, strangulation in a neglected Richter's hernia that causes fistula is typically an urgent, rapidly developing, and critical condition with high mortality. In 1986,J.M. Horbach reviewed a series of strangulated hernias; over 30%of these hernias were Richter's hernias, more than two-thirds of which required aggressive emergency treatment due to manifestations such as necrosis of the bowel wall [10] . This series truly reflected the rate of disease progression. Second, the majority of ECFs occurin cases involving inflammatory bowel disease or a surgical intervention history [11] [12] [13] [14] . The literature indicates that spontaneous fistul as have been reported more frequently in developing countries, such as India and Nigeria, than in developed nations [15, 16] . Similarly, our index case involved a patient from Hong'an, a secluded mountain area in China with a primitive economy and culture. Certain factors aggravated the patient's condition, including living alone, poverty, late presentation and a lack of appropriate therapy.
The pathophysiology of Richter's hernia is not well understood. To date, a small abdominal wall defect with hard peripheral tissue was regarded as a key feature of the evolution and progression of this type of hernia. Increased intra-abdominal pressure due to any cause forcesa portion of the circumference of the bowel wall into the hernia sac through the internal ring. The patient in our case exhibited a susceptibility to weeping, which disturbs abdominal pressure. Spontaneous ECF is typically attributable to a blood circulation disorder with chronic bowel wall ischaemia, complicated by an abscess, that spreads through subcutaneous tissues. The external fistulous tract that is formed is ultimately caused by sustained inflammatory stimulation [17] . In 2003, Kingsnorth and Le Blane modified the types of Scarpa hernias and advisedthat cases involving Richter's hernia could be classified into three clinical groups based on the presence or absence of intestinal obstruction [8] :(I) less than one-third of the bowel wall is involved, without ileus; (II) between one-third and twothirds of the bowel wall is involved, with incomplete obstruction; and (III) more than two-thirds of the bowel wall is involved, with obvious obstruction symptoms. Our index case falls into group I, with no signs of acute intestinal obstruction and well-maintained luminal continuity. Preoperatively obtaining a correct diagnosis of this type is rather challenging. A significant percentage of complications resulting from incarcerated hernias are diagnosed during emergency laparotomy. In cases involving a suspected intestinal fistula, gastrointestinal imaging is useful. Such imaging can clearly indicate the locations and numbers of fistulas in the GI tract and surrounding regions, establish whether a distal intestinal obstruction exists, and provide dynamic observations of the diseased digestive tract [18] . Another type of auxiliary examination, CT, has gained abundant attention due to its advantages of being highly efficient and noninvasive [19] . During the early stages of an intestinal fistula, CT can reveal the condition of the intraabdominal area with respect to characteristics such as effusion, abscess formation, bowel adhesion, and bowel wall oedema, among others. Moreover, imaging manifestations can exclude "frozen" abdomen and thus provide guidance to surgeons in judging surgical opportunities, choosing an appropriate incision approach, exposing the intestinal fistula clearly, and reducing operation time [20] . Richter's hernia is a type of incarcerated hernia; similarly to other incarcerated hernias, Richter's hernia features characteristics such as intestinal haemo dynamic disorder, ectopic bacteria, and surgical area scarring or infection. Given these characteristics, one-stage repair with mesh via exploratory laparotomy is not appropriate for the treatment of incarcerated hernia without perforation due to the risk of adhesion and ECF formation [21] . Currently, this viewpoint is facing challenges. In a retrospective descriptive study, Brandi CD et al reported that mesh repair is not correlated with the incidence of wound infection and leads to low recurrence of ECF; these findings further contribute to the controversy regarding the application of mesh repair for incarcerated hernias [22] . In our opinion, one-stage repair with mesh is adequate in the absence of peritonitis, severe ileus and/or bowel necrosis. In cases involving serious infection or combined fistula, radical debridement and suture repair without mesh are recommended. In our case, only a small piece of the anti-mesenteric bowel wall was entrapped in the hernia orifice [ Fig. 3 ],but a fistula eventually formed, complicating the diagnostic challenge. How did this situation arise? From an anatomical standpoint, spontaneous ischaemia of the intestine isremarkable because mesenteric vessels are composed of many branches known as haemal arches that have communicating blood supplies. However, the common bowel site involved in the hernia sac is the anti-mesenteric region. In this area, vessels that provide nutrients to the intestine are derived from and perpendicular to the haemal archesbut lack a communicating blood supply and thusformarelatively ischaemic zonethat is more susceptible toenterobrosis.
Conclusion
Richter's hernia can be observed at any age but is particularly common among frail, elderly patients. This nonspecific clinical and laboratory findings of this condition are associated with a high misdiagnosis rate, resulting in relatively high mortality. If strangulation in Richter's hernia is suspected, then auxiliary examinations, such as ultrasound examination, abdominal CT and gastrointestinal imaging are recommended. Timely surgical intervention is crucial for reducing mortality and improving prognosis.
Abbreviations CT: Computed tomography; ECF: Enterocutaneous fistula There is no source of funding for collection of data or preparation of manuscript to any author.
Availability of data and materials
All data are fully available without restriction.
Authors' contributions WC-conceived and designed the study, gave final approval for the version to be published and agreed to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved. XMJ -designed and drafted the manuscript and agreed to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved. LL -collected data. HH -analysed and interpreted the data. TZ-acquired the data and critically revised the manuscript for important intellectual content. All authors read and approved the final manuscript.
Competing interests
The author (s) declare that they have no competing interests.
Consent for publication
Written informed consent was obtained from the patient for publication of this case report and any accompanying images. A copy of the written consent is available for review by the editor of this journal.
